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DECLARATION UNDER 37 CFR § 1.132 

I, Ferris H. Lander, do hereby declare as follows: 

1. I am a registered Patent Agent and am authorized to 
represent the inventor's and assignee in the application entitled 
"Fibronectin Biopolymer Markers Indicative of Type II Diabetes", 
having U.S. Application Serial No. 09/991,796, filed November 23, 
2001. 

2. In the Office Action mailed on November 4, 2005, claim 1, 
(as presented on May 16, 2005) was rejected under 35 USC 101 
because the claimed invention allegedly has no apparent or 
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disclosed specific and substantial credible utility. Claim 1 was 
also rejected under 35 USC 112, first paragraph since the claimed 
invention is not supported by either a clear asserted utility or 
a well established utility, according to Examiner, one skilled in 
the art clearly would not know how to use the claimed invention. 

Specifically, the Examiner asserts that the specification does 
not support Applicants' statement that the presence of the claimed 
biopolymer markers (SEQ ID N0S:1 and 4) in a sample is indicative 
of a link to Type II diabetes. The Examiner maintains that the 
claimed biopolymer markers (SEQ ID NOS : 1 and 4) are only useful for 
further research. 

3. Applicants submit that Figures 1-4, as originally filed, 
are "evidence of record" which supports Applicants' possession of 
the claimed peptides (SEQ ID NOS : 1 and 4) and their relationship 
to Type II diabetes. 

(a) Figure 2 (as originally filed) shows a mass spectral 
profile obtained from Band 1 of the gel shown in Figure 1. 
Expression of the claimed peptide (SEQ ID N0:1) was shown, in 
Figure 1, to be present in serum samples obtained from normal 
patients and not present in serum samples obtained from Type II 
diabetes patients. Thus, the claimed peptide (SEQ ID N0:1) is 
differentially expressed in Type II diabetes versus normal. 

(b) Figure 4 (as originally filed) shows a mass spectral 
profile obtained from Band 1 of the gel shown in Figure 3. 
Expression of the claimed peptide (SEQ ID NO: 4) was shown, in 
Figure 3, to be present in serum samples obtained from normal 
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patients and not present in serum samples obtained from Type II 
diabetes patients. Thus, the claimed peptide (SEQ ID N0:4) is 
differentially expressed in Type II diabetes versus normal. 

4. (a) In order to further illustrate this point, Applicants 
provide the attached figure entitled "DEAE l(Elution) Normal vs. 
Diabetes Type II" which represents Figure 1 as originally filed. 
The attached figure was produced by scanning the original 
photograph of the gel. Expression of Band #1 is shown in samples 
obtained from patients determined to be normal with regard to Type 
II diabetes (lanes 1-4, as read from the left) and is not shown in 
samples obtained from Type II diabetes (lanes 5-9). Thus, the 
claimed peptide (SEQ ID NO:l) is shown to be differentially 
expressed between Type II diabetes and normal controls. No new 
matter has been added; this figure is simply a clearer copy of 
Figure 1 as originally filed and is provided to clarify the 
presence and differential expression of the claimed biopolymer 
marker (SEQ ID N0:1). The gel shown in the figure does not 
represent new experimentation; the figure shows a clearer image of 
the original gel made at the time that the experiments described 
in the instant specification were first carried out. 

(b) In order to further illustrate this point, Applicants also 
provide the attached figure entitled u HiQ3 (scrub) Normal vs. 
Diabetes Type II" which represents Figure 3 as originally filed. 
The attached figure was produced by scanning the original 
photograph of the gel. Expression of Band #1 is shown in samples 
obtained from patients determined to be normal with regard to Type 
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II diabetes (lanes 7-10, as read from the left) and is not shown 
in samples obtained from Type II diabetes (lanes 2-6) . Thus, the 
claimed peptide (SEQ ID NO: 4) is shown to be differentially 
expressed between Type II diabetes and normal controls. No new 
matter has been added; this figure is simply a clearer copy of 
Figure 3 as originally filed and is provided to clarify the 
presence and differential expression of the claimed biopolymer 
marker (SEQ ID NO: 4) . The gel shown in the figure does not 
represent new experimentation; the figure shows a clearer image of 
the original gel made at the time that the experiments described 
in the instant specification were first carried out. 
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The undersigned declares that all statements made herein of his own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the Application or any 
patent issuing thereon. 
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Fibronectin Fragments Modulate Human Retinal 
Capillary Cell Proliferation and Migration | oq 

Maria B. Grant, Sergio Caballero, David M. Bush, and Polyxenie E. Spoerri ExfpftO i l€r C°^V 



Capillary morphogenesis involves cell-cell and cell- 
matrix interactions. Proteases elaborated by capillary 
cells modify the extracellular matrix (ECM) to facili- 
tate capillary tube formation. Previously, we detected 
the presence of fibronectin fragments (Fn-f) associated 
with the proform of matrix metalloprotease-2 (MMP-2) 
in conditioned medium of human retinal endothelial 
cells (HRECs). Association of this fragment to latent 
MMP-2 prevented autocatalytic activation of MMP-2, 
suggesting a modulatory role of Fn-f in MMP-2 activa- 
tion. In this report, we examined the potential role of 
Fn-f on two processes involved in angiogenesis, prolif- 
eration and migration of vascular cells. The effects of 
Fn-f on proliferation were determined by DNA synthe- 
sis and cell counts. Their effects on migration were 
assessed using modified Boyden chambers. Seven Fn-f 
were tested on vascular cell migration and/or prolifer- 
ation. Three Fn-f induced migration. Fn-f of 30-kDa 
and 120-kDa size positively affected proliferation of 
microvascular cells but not macrovascular cells. A 45- 
kDa gelatin binding fragment of Fn inhibited HREC 
proliferation but stimulated pericyte and smooth mus- 
cle cell proliferation. The potency of these fragments 
exceeded that of the known angiogenic growth factor, 
basic fibroblast growth factor (bFGF), on HREC 
migration. ECM components such as fibronectin may 
influence capillary morphogenesis by the generation of 
fragments that can modulate proliferation, migration, 
and protease activation Jin the setting of diabetes^ 
excess Fn is generated andls available for degradation, 
v Thus, the production of Fn-f may be specifically rele- 
vant to the angiogenesis observed in proliferative dia- 
betic retinopathy. Diabetes 47: 1335-1 340, 1998 




Intrinsic to angiogenesis is the migration, proliferation, 
and formation of capillary tubes by endothelial cells. 
Quiescent endothelial cells become activated by sol- 
uble mitogens and insoluble extracellular matrix 
(ECM) molecules producing proteases for the degradation of 
matrix proteins to facilitate capillary tube formation (1). 
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Fibronectin (Fn), a high-molecular- weight, adhesive, multi- 
functional glycoprotein and a key ECM component, has 
diverse biological activities (2). Fn exerts growth factor and 
differentiated.activities in many types of cells and plays a vital 
role in cellular adhesion and migration, oncogenic transfor- 
mation, wound healing, and hemostasis (3). 

One of the most important functions of Fn is the mainte- 
nance of normal cell morphology via organization of cell 
attachment to the ECM. This is accomplished by a series of 
binding domains, including fibrin, factor Xlla, gelatin/collagen, 
DNA, heparin, and cell binding domains. The regions 
between these domains are highly susceptible to proteolysis, 
which gives rise to fibronectin fragments (Fn-f). Fn-f have 
been found to have activities not found in the intact molecule, 
and selected Fn-f have been shown to affect proliferation 
(4) and stimulate migration (5,6). 

In a previous study, we found that human retinal endothe- 
lial cells (HRECs) of diabetic origin and nondiabetic 
HRECs after exposure to glucose expressed a novel prote- 
olytic activity that migrated at 90 kDa. This 90-kDa activity rep- 
resented the matrix metalloprotease-2 (MMP-2) tightly asso- 
ciated with Fn-f, and association of this fragment inhibited the 
autoactivation of MMP-2 (7). In the present study, the effect 
of selected Fn-f on vascular cell proliferation and migration ^ 
was examined. This study supports that the generation of Fn- 
f may regulate microvascular cell behavior and that abnormal 
Fn-f formation in vivo could facilitate aberrant angiogenesis, 
as seen in proliferative diabetic retinopathy. 

RESEARCH DESIGN AND METHODS 

Cell cultures. Human eyes were obtained from the National Disease Resource 
Interchange within 36 h of death. The eyes were dissected, and the retinas were 
removed and digested. HREC cultures were prepared and the purity of the cul- 
ture assessed as previously described (8). HRECs were routinely seeded at 6 X 
10 3 cells/cm 2 in 75-cm z flasks. The cultures were incubated at 37'C in a humidi- 
fied atmosphere of 5% COj/95% air. 

In certain studies, cells were treated with whole Fn (cellular Fn; Sigma. Sl 
Louis, MO) from human foreskin fibroblasts or with the following Fn-f: 30-kDa tryp- 
tic (Sigma), which spans a small segment of the terminal end of the heparin 
I l/fibrin I domain and continues into the collagen/gelatin binding domain; 40- 
kDa chymotryptic (Life Technologies. Gaithersburg, MD), comprising a small 
segment of the COOH-terminal end of the heparin l/cell binding domain and con- 
tinues into the heparin 111 binding domain; 45-kDa tryptic (Sigma), which comprises 
most of the collagen/gelatin binding domain; 70-kDa cathepsin D (Sigma), which 
contains most of the heparin I l/fibrin I as well as the collagen/gelatin binding 
domains; 110-kDa chymotryptic (Upstate Biotechnology, Lake Placid, NY), con- 
taining the cell binding (but not heparin I) domain; and 120-kDa chymotryptic (Life 
Technologies), which spans a small portion of the coltagen/gelatin binding 
domain and nearly all of the heparin l/cell binding domain. All fragments were puri- 
fied by high-performance liquid chromatography, reconstituted according to the 
manufacturer's instructions, and stored at -80"C in single-use aliquots. All frag- 
ments were analyzed by SDS-PAGE and confirmed as single bands by silver stain- 
ing. To further confirm purity of Fn-f, NH 2 -terminal sequencing was performed on 
the 120-kDa, 45-kDa, and 30-kDa proteins by the Protein Sequencing Core at the 
Un iversity of Florida. 
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FIG. 1. HREC proliferation in response to increasing doses of the 
120-kDa tryptic Fn-f. Cells were made quiescent by withdrawing 
serum for 18 h before the addition of 120-kDa Fn-f at the doses indi- 
cated. After an additional 24 h, the last 4 of which BrdU labeling 
reagent was added, the cells were processed according to manufac- 
turer's directions to measure BrdU incorporation. Data are expressed 
as optical density at the wavelength indicated. The dashed line 
denotes the mean absorbance of untreated cells. Each bar is the mean 
of quadruplicate determinations, with standard error indicated by 
the error bar. BrdU incorporation reaches a plateau at 100 ng/ml (P< 
0.05 for each dose up to 100 ng/ml vs. the previous dose; NS for 300 
vs. 100 ng/ml). 



Human coronary artery smooth muscle cells (SMCs) were isolated and cultured 
as described (9). Human retinal pericytes were isolated at the time of HREC iso- 
lation and cultured separately as described (10). Human umbilical vein endothe- 
lial cetls (HUVECs) were kindly provided by Dr. T. Maciag. 
Proliferation. Bromodeoxyuridine (BrdU) incorporation (Boeh ringer Mannheim, 
Indianapolis, IN) was used to measure cell proliferation in response to various doses 
of Fn-f in HRECs, HUVECs. SMCs. and pericytes. Cells were grown in 96-well 
microtiter plates to -50% confluence. They were then exposed to each Fn-f at the 
described doses for the indicated time of either 12 (HREC only), 24. 48, or 72 h. 
All treatments were performed in triplicate. Proliferation was indicated by a 
change in absorbance after reaction with anti-BrdU antibody and a colorimetric 
substrate reaction, as outlined by the manufacturer, and reported as fold change 
versus untreated cells. Based on the results of these studies, three Fn-f (30, 45, 
and 120 kDa) were selected for further examination as described below. 
Migration studies. Chemotaxis studies were performed as previously described 
using modified Boyden chambers (11). For these studies, 25 pi of a suspension 
of HREC (1.6 X 10 6 cells/ml) was placed in each well of the inverted blindwell appa- 
ratus containing 48 wells. Wells were overlaid with a porous (5 pm diameter 
pores) polyvinyl- free and pyrrolidine-free polycarbonate membrane (Nuclepore, 
Pleasanton, CA), coated with 40 pgAnf bovine dermal collagen (Sigma). After allow- 
ing the cells to adhere to the membrane, chambers were then placed upright and 
test substances added (SOpI/well). Each Fn-f or whole Fn was tested at the indi- 
cated concentration. Dulbecco's modified Eagle's medium (DMEM) served as neg- 
ative control, and DMEM containing 10% fetal calf serum served as positive con- 
trol to assess chemotaxis. Chemokinesis, the nonoriented increase in cell loco- 
motion in response to a stimulus, was measured for each Fn-f by adding equal 
concentrations of each fragment being tested to both upper and lower wells to 
abolish the concentration gradient Chambers were disassembled after the spec- 
ified time, cells on the attachment side were scraped off, and membranes were 
stained for analysis as previously described (1 1). Cells that migrated through the 
membrane were counted for each well and reported as cells per high power 
field. Additional chemotaxis experiments were performed comparing the effect 
of eqimolar concentrations of Fn-f and basic fibroblast growth factor (bFGF), since 
bFGF is a known stimulator of migration. 



RESULTS 

Proliferation. Of the five Fn-f examined, only three 
affected proliferation in HRECs. The 30-kDa and 120-kDa 
fragments induced proliferation as assessed by increased 
BrdU incorporation and cell number. Addition of the 120-kDa 
Fn-f resulted in a dose-dependent increase in BrdU incor- 
poration in HRECs. Even at the lowest concentration exam- 



FIG. 2. Response of HUVECs to increasing doses of the 120-kDa chy- 
motryptic Fn-f. These cells and the HRECs were treated identically. 
Data are expressed as optical density at the wavelength indicated. The 
dashed line denotes the mean absorbance of untreated cells. Each bar 
is the mean of quadruplicate determinations, with standard error 
indicated by the error bar. There is no dose-dependent trend in BrdU 
incorporation in these cells. 



ined, there was a 40-fold increase over basal, reaching max- 
imal effect at 100 ng/ml (Fig. 1). When HUVECs were 
exposed to varying concentrations of the 120-kDa fragment, 
no change in BrdU incorporation was observed at any con- 
centration tested (Fig. 2). The 30-kDa fragment resulted in a 
dose-dependent increase in BrdU incorporation. The maxi- 
mal effect was achieved at 10 ng/ml. Higher concentrations 
resulted in stimulation, but not as great as at 10 ng/ml (Fig. 
3). The 45-kDa fragment inhibited BrdU incorporation in 
HREC compared with untreated HREC (Fig. 3). However, the 
45-kDa Fn-f increased BrdU incorporation in a dose-depen- 
dent manner in SMCs and pericytes (Fig. 4A and B). A max- 
imal six- to sevenfold increase in BrdU incorporation was 
observed with both pericytes and SMCs, in contrast to the 20- 
fold decrease seen with this fragment in HRECs. The 30-kDa 
and the 120-kDa fragments increased BrdU incorporation 




FIG. 3. HREC proliferation in response to increasing doses of the 30- 
kDa tryptic or 45-kDa tryptic Fn-f. Cells were treated identically to 
HRECs exposed to the 120-kDa Fn-f. Data were normalized to 
untreated cells and expressed as fold change. Each bar is the mean of 
quadruplicate determinations, with standard error indicated by the 
error bar. The 30-kDa fragment (E3) exhibits a dose-dependent 
increase in BrdU incorporation that reaches a plateau at 30 ng/ml (P 
< 0.05 for each dose up to 10 ng/ml vs. the previous dose; NS for 30 vs. 
10 ng/ml). The 45-kDa fragment (D) exhibits a dose-dependent 
decrease in BrdU incorporation in these cells (P< 0.05 for each dose 
up to 30 ng/ml vs. the previous dose). 
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FIG. 4. Effect of increasing doses of the 45-kDa tryptic Fn-f on SMCs (A) or pericytes (B) in culture. Cells were treated identically to HRECs 
exposed to the 120-kDa Fn-f. Data were normalized to untreated cells and expressed as fold change. Each bar is the mean of quadruplicate 
determinations, with standard error indicated by the error bar. A: The 45-kDa Fn-f induces DNA synthesis in cultured SMCs in a dose-depen- 
dent fashion, showing a sixfold change versus untreated cells at the highest dose tested (P< 0.05 for each dose from 30 to 300 ng/ml vs. the 
previous dose; NS for 0.3 vs. 1 ngAnl). B: Cultured pericytes also show a dose-dependent increase in DNA synthesis in response to the 45-kDa 
Fn-f f with a sevenfold increase at the highest dose tested (P < 0.05 for each dose vs. the previous dose). 



two- to threefold in SMC (data not shown) in contrast to the 
35- to 70-fold increases observed in HREC. 

The effect of exposure to Fn-f on cell number in HREC was 
examined. Cell number at 24 h rose in a dose-dependent 
manner by the addition of the 30-kDa and 120-kDa frag- 
ments. The addition of the 45-kDa fragment resulted in a 
dose-dependent decrease in cell number. At the highest con- 
centration of 45-kDa Fn-f examined, cell number fell below 
that of wells containing medium alone (Fig. 5). The prolif- 
erative effect was evaluated only at 24 h exposure, because 
at 48-72 h the autocrine production of growth factors by 
these cells makes interpretation of the effect of the Fn-f dif- 
ficult The 120-kDa fragment and 30-kDa fragment did not 
stimulate an increase in cell number at 24 h in HUVEC (data 
not shown). 

Migration studies. The three fragments examined above 
were tested in modified Boyden chambers. The 30-kDa frag- 
ment showed a dose-dependent increase in HREC migration 
(Fig. 6/4). Similar results were observed with the 120-kDa 
fragment (Fig. 6^). The 45-kDa fragment also induced 
migration in a dose-dependent fashion (Fig. 6Q. The chemo- 
tactic response observed with the 120-kDa fragment and 
the 45-kDa fragment exceeded the response observed with 
equal molar concentrations of intact Fn, whereas the effect 
of Fn on HREC migration was not significantly different 
from that observed with the 30-kDa Fn-f (data not shown). 
Interestingly, the response observed with the 120-kDa and 45- 
kDa Fn-f was greater than the response observed with equal 
molar concentrations of bFGF (Fig. 6B and Q. Also, the 
fragments induced significant amounts of migration at 4 h of 
exposure, whereas the bFGF response required 8 h of expo- 
sure for optimal response in this system (data not shown). 
Thechemokinetic effect of the 30-kDa, 45-kDa, and 120-kDa 
fragments was evaluated by checkerboard analysis and was 
not significant. 

DISCUSSION 

Capillary morphogenesis involves the orchestrated effects 
of growth factors that modulate endothelial cell prolifera- 
tion, migration, and tube formation. Mesenchymal precur- 



sors are recruited to encase the endothelial tube. The pre- 
cursors differentiate into pericytes, and there is inhibition 
of endothelial proliferation, resulting in a mature capillary. 
Growth factors and ECM proteins can modulate each of 
these steps in capillary formation. 

The ECM protein Fn is present in the walls of vessels, is 
concentrated at pericyte endothelial contacts (12), and is also 
present in the internal limiting membrane of the adult retina. 
Although not all studies have been able to detect Fn in the 
basement membrane of capillaries, the inability to do so 
may have been due to the type of fixation used (12), to the 
fact that postembedding immunogold techniques were per- 
formed (13), or to the fact that antigen retrieval techniques 
needed for many basement membrane proteins were not 
used. Others who did find Fn used a variety of more sensitive 




FIG. 5. Effect of 30-kDa tryptic (A), 45-kDa tryptic (■), and 120-kDa 
chy mo tryptic (•) Fn-f on HREC proliferation as measured by change 
in cell number. Cells were plated in 24- well multrwell plates, then made 
quiescent by withdrawing serum for 18 h before adding Fn-f at the 
doses indicated. Serum-free medium was used as negative control 
(♦). After an additional 24 h of incubation, the cells were enzymati- 
cally dissociated and each well counted separately using a Coulter 
counter. Each point is the mean of four determinations. Error bars 
show standard error. Both the 30-kDa and 120-kDa Fn-f induce cell pro- 
liferation, whereas the 45-kDa fragment inhibits proliferation. 
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FIG. 6. Effect of Fn-f on migration of HREC, as measured using mod- 
ified Boyden chambers. All three fragments induced dose-dependent 
migration of cultured microvascular endothelial cells. In all cases, 
medium containing 10% (wt/vol) fetal bovine serum was used as pos- 
itive control. Each bar represents the mean of eight determinations, 
with error bars denoting standard error. All data were normalized to 
unstimulated cells (media alone) and expressed as fold change in the 
number of cells migrating. 4: The 30-kDa fragment induces up to a 2.5- 
fold increase in migration at the highest dose tested, about half that 
induced by media + fetal bovine serum (□ on all three parts). The dose- 
dependent migration induced by either the 45-kDa (B, El) or the 120- 
kDa (C, M) fragments is actually greater (at maximally tested doses) 
than that induced by either media + fetal bovine serum or equal molar 
concentrations of bFGF (Band C, ■). In all cases, the data repre- 
sented by each bar are significantly different (P< 0.05) from the pre- 
vious dose. 



techniques, including immunofluorescence and imrnunoperoxi- 
dase (14,15). 

Immunofluorescence studies after trypsin digestion of the 
retina showed increased Fn immunoreactivity in large vessels 
and microvessels of patients with diabetes compared with 
control subjects. In situ hybridization studies of the trypsin- 
digested retinas from these diabetic patients showed Fn 
mRNA in the retina and retinal microvessels, a direct argu- 
ment in support of local synthesis of Fn in the vessels of the 
human retina (16). 

Using electron microscopy immunogold studies, we ■ 
observed increases in Fn immunoreactivity in capillary 
basement membranes of rats with spontaneous diabetes 
compared with age-matched nondiabetic controls (17). In 
addition, the basement membrane zone of many new blood 
vessels is positive for an oncofetal Fn isoform containing the 
ED-B domain, a marker of angiogenesis (18,19). 

Previous studies from our laboratory have shown that 
HRECs of diabetic origin expressed increased amounts of 
Fn compared with HRECs of nondiabetic origin. Exposure 
of HRECs of nondiabetic origin to high glucose increased the 
amount of Fn protein expressed (20). The diabetes-induced 
overexpression of Fn by endothelial cells is not readily 
reversible, and high glucose can mimic this effect in 
endothelial cells of nondiabetic origin. After six or seven cell 
replications, the glucose-induced elevation in Fn and type 
IV collagen is greater than in control cells (21). The differ- 
ences we observed in HRECs of diabetic and nondiabetic ori- 
gin give support to the finding that the events occurring 
during a finite period of metabolic derangement can leave 
long-lasting sequelae in the system (8). Processes that could 
propagate a "memory" of the diabetic state include hyper- 
glycemia-induced irreversible modifications of long-lived 
ECM proteins. Although some effects of diabetes can be 
reversed by adequate insulinization, Fn overexpression and 
increased synthesis of glomerular basement membrane col- 
lagen do not decrease with treatment of diabetes. Increased 
Fn synthesis is also observed in fibroblasts explanted from 
diabetic mice and passaged in culture (22). 

Proteolysis of Fn occurs near cells undergoing neoplas- 
tic transformation (23). Tumor cells elaborate proteases 
that can cleave Fn, including plasmin (24-26). Fn-f have 
been identified at sites of inflammation, injury, and destruc- 
tion by metastatic tumor cells (27-31). Fn-f have been 
found to have activities not found in the intact molecule. 
Selected Fn-f have been shown to affect proliferation 
(27,28) and promote the adhesion (30,31), spreading, and 
migration of vascular endothelial cells (4-6,31,32). 

Fn-f also induce expression of various proteases, includ- 
ing elastase (33), stromelysin (34), and metalloproteases 
(35,36). Studies by Imhoff et al. (37) demonstrated that a 190- 
kDa fragment of Fn produced by cathepsin D proteolysis in 
the presence of Ca 2+ undergoes spontaneous autolysis, gen- 
erating two enzymes, Fn-gelatinase and Fn-laminase, specific 
for the degradation of the ECM proteins, laminin, and Fn. 

Recent studies have shown that Fn-f derived from 
residues 196-203 are potent stimulators of plasminogen 
activation catalyzed by tissue-type plasminogen activator 
(tPA) (38). Fn-f increased the efficacy of the plasminogen 
substrate. This region of Fn was within the fifth type-1 
repeat in the IMH 2 -terminal domain of Fn.The primary phys- 
iological role of type-1 repeats is to bind fibrin, which 
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enhances the catalytic activity of tPA. Thus, interaction of 
plasminogen and tPA with ECM components may provide 
a fine regulatory mechanism for localized generation of 
plasmin proteolytic activity within the ECM. 

Previous studies in our laboratory showed that HRECs 
express tPA in the quiescent state and urokinase when 
wounded in culture, and that plasmin activity was easily 
detectable in the conditioned medium of HRECs under basal 
conditions (8). The generation of plasmin can lead to acti- 
vation of proforms of MMPs, and plasmin can degrade Fn, as 
can MMP-2. We have recently shown that HRECs produce 
MMP-2 (7). Fn-f could be generated in vivo at sites of angio- 
genesis by proteases secreted by endothelial cells (e.g., plas- 
min and MMPs) and/or mast cells (e.g., tryptase) (39). 

The present study shows that the 120-kDa fragment 
increases DNA synthesis and cell number, but only in cap- 
illary endothelial cells, as this effect was not observed in 
HUVEC. The effect of the 30-kDa Fn-f is also specific to 
endothelial cells of the microvasculature, as the fragment did 
not affect HUVEC proliferation. We observed that selected 
fragments (45-kDa Fn-f) had opposite effects on HRECs 
and pericytes, a response that would be particularly bene- 
ficial if inhibition of endothelial cell proliferation was 
desired at the same time pericyte proliferation was 
required. For example, during the final stages of angiogen- 
esis, the endothelial tube is already formed, but pericytes 
must still migrate and proliferate to encase this endothelial 
tube to complete the formation of the capillary. We have also 
observed that the Fn-f are more potent and act more 
quickly than bFGF on endothelial cell migration. 

In summary, this study and previous work from our lab- 
oratory provide unique evidence for specific Fn-f regulating 
both cell movement and cell proliferation and activation of 
latent MMP-2 (7). Fn and Fn-f have potentially competing 
actions on steps relevant to angiogenesis. These studies 
support a complex regulatory role of Fn and its various 
domains, obtained by proteolytic degradation of Fn, in 
angiogenesis. The modulation by glucose of ECM compo- 
nents, such as Fn, may modify cellular behavior that may be 
specifically relevant to angiogenesis in diabetic retinopathy. 
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Original article: 

Influence of obesity and type 2 diabetes on gluconeogenesis and glucose output in 
humans. A quantitative study. Gastaldelli A, Baldi S, Pettiti M 
et al. Diabetes 2000; 49: 1367-73. 



Summary 

Increased endogenous (hepatic and possibly renal) glucose production is 
thought to be a major factor regulating fasting glycaemia in Type 2 
diabetes. Whether it relates to enhanced gluconeogenesis, elevated 
glycogenosis, or both, is debatable. Little information is available on the 
effects of obesity per se on endogenous glucose production. 
In the present study, fasting endogenous glucose fluxes and glycaemia 
were measured in 40 obese subjects (28 with Type 2 diabetes and 12 non- 
diabetic controls) and 15 non-obese subjects (nine with Type 2 diabetes 
and six non-diabetic controls). Endogenous glucose production was 
measured using 6,6-di-deuterated glucose, and gluconeogenesis by the 
2H20 technique [1]. 

Several interesting observations were made. First, gluconeogenesis was 
increased in obese non-diabetic subjects. Second, gluconeogenesis was 
markedly increased in both obese and non-obese diabetic subjects. Third, 
gluconeogenesis and endogenous glucose production were both positively 
correlated with fasting glycaemia (Fig. 1). And, finally, 
hyperglucagonaemia was present in diabetic patients and was positively 
correlated with glucose fluxes. 
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Fig. 1: Linear relationship between 
fasting plasma glucose and percent 
gluconeogenesis (A) and endogenous 
glucose output (B). 

Comment 

The fact that increased glucose 
production plays an important 
role in the pathogenesis of 
fasting hyperglycaemia in Type 2 
diabetes is well documented. 
However, the mechanisms 
responsible for this increased 
glucose production are unknown. 
Several factors may be involved, 
including hepatic or renal 
resistance to the suppressive 
actions of both glucose and 
insulin on glucose production, 
increased secretion of 
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counterregulatory hormones, intrinsic dysregulation of hepatic/renal 
pathways of glucose production, or extrahepatic consequences of insulin 
, resistance. Among the latter, increased lipolysis and proteolysis may 

stimulate gluconeogenesis by increasing gluconeogenic substrate 
availability and by enhancing plasma free fatty acid concentrations. High 
plasma free fatty acid concentration may in turn enhance hepatic 
gluconeogenesis and glucose output [2]. 

Obesity per se is also characterized by elevated rates of lipolysis and 
hence of glycerol and fatty acid release by adipose tissue. It may therefore 
be a major factor in enhanced glucose production under special 
circumstances. The present study carefully measured glucose production 
and gluconeogenesis in a large group of subjects including obese and non- 
obese individuals. The several pitfalls associated with measurements of 
glucose fluxes were skilfully avoided. The results obtained in obese 
% subjects corroborate our earlier observations, i.e. that obesity per se 

;f stimulates gluconeogenesis without altering total glucose output [3, 4]. It 

has been recognized for several years that stimulation of gluconeogenesis 
can be attained by infusion of gluconeogenic precursors such as glycerol 
* [5] or lactate [6]. Under such circumstances, an autoregulatory mechanism 

i^tji ■ within the liver appears to prevent an increase in glucose production by 

simultaneously reducing net glycogenolysis [7]. This study clearly indicates 
that this autoregulatory mechanism is intact in obese non-diabetic 
patients. 

In obese Type 2 diabetics, the picture, however, was quite different. 
Gluconeogenesis was further enhanced, possibly related to more severe 
extrahepatic and hepatic insulin resistance, and resulted in an increased 
glucose-6-phosphate flux in glucose-producing cells. Furthermore, 
hyperglucagonaemia was present, and is likely to play a major role in 
increasing glucose production, possibly by stimulating glucose-6- 

S phosphatase. Last, but not least, both increased glucose production and 

whole body insulin resistance (documented by lower glucose clearance in 

t diabetic patients) contributed to the development of hyperglycaemia. 

What can we learn from these data? First, increased gluconeogenesis is not 
a sufficient factor per se to produce fasting hyperglycaemia. This suggests 

v that strategies aimed at reducing gluconeogenesis may be ineffective in 

lVAi - reducing glycaemia in Type 2 diabetes. This conclusion appears to be 

supported by the observation that acute ethanol administration did not 
lower glycaemia, although it suppressed gluconeogenesis in Type 2 
patients [8]. Second, additional factors are present in Type 2 diabetes to 
stimulate glucose production. Hyperglucagonaemia may be one such 
factor, but other hormones or cytokines as well as neural factors may also 
be involved. Identification of such factors and of their mode of action may 
point to novel potential therapeutic strategies to reduce glucose 
production and fasting hyperglycaemia in Type 2 diabetes. 
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n. 



ADVERTISEMENT 



1 . One that marks or serves as a mark, as: 

a. A bookmark. 

b. A tombstone. 

c. A milestone. 

2. An implement, especially a felt-tipped pen, used for 
marking or writing. 

3. One who marks objects, especially for industrial 
purposes. 

4. One who grades student papers. 

5. S ports, 

a. A device, such as a line, stake, or flag, set on a 
playing field and showing the playing or scoring 
position. 

b. A player who guards an opponent, as in soccer. 

c. An official in certain court games, such as 
squash, who mainly judges whether the ball is 
out of play and whether a fault or let has 
occurred. 

6. Games. 

a. One that keeps score in various games. 

b. A score in a game. 

7. Slang. A written, signed promissory note. 
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8. A genetic marker. 

9. Medicine. A physiological substance, such as human 
chorionic gonadotropin or alpha- fetoprotein, that when 
present in abnormal amounts in the serum may 
indicate the presence of disease, as that caused by a 
malignancy. Also called biomarker. 

10. Linguistics. An element that indicates grammatical 
class or function; a derivational or inflectional 
morpheme. 

[Download Now or Buy the Book] 

Source: The American Heritage® Dictionary of the English 
Language, Fourth Edition 

Copyright © 2000 by Houghton Mifflin Company. 
Published by Houghton 



mark-er (mar'k&r) 
n. 

1 . One that marks or serves as a mark. 

2. A physiological substance, such as human chorionic 
gonadotropin or alpha- fetoprotein, that may indicate 
disease when present in abnormal amounts in the 
serum, as that caused by a malignancy. Also called 
biomarker. 

3. A genetic marker. 
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n 1 : some conspicuous object used to distinguish or mark something; "the buoys were markers for the 
channel" 2: a distinguishing symbol; "the owner's mark was on all the sheep" [syn: marking, mark] 3: a 
writing implement for making a mark 
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Elevated 5-S-cysteinyldopamine/homovanillic acid ratio and 
reduced homovanillic acid in cerebrospinal fluid: possible 
markers for and potential insights into the pathoetiology of 
Parkinson f s disease. 

Cheng FC, Kuo JS, Chia LG, Dryhurst G. 

Department of Medical Research and Geriatrics Medical Center, Taichung, 
Taiwan, Republic of China. 

High-performance liquid chromatography with electrochemical detection 
has been employed to analyze ultrafiltrates of cerebrospinal fluid of 
Parkinson's Disease (PD) patients and age-matched controls for the 
dopamine (DA) metabolites homovanillic acid (HVA) and 5-S- 
cysteinyldopamine (5-S-CyS-DA). The mean level of HVA in the CSF of 
PD patients, measured 5 days after withdrawal from L-DOPA therapy, was 
significantly lower than that measured in controls. By contrast, mean levels 
of 5-S-CyS-DA were not significantly different in the CSF of PD patients 
taking L-DOPA (PD-LT patients) the same patients 5 days after 
discontinuing this drug (PD-LW patients) or controls. However, the mean 5- 
S-CyS-DA/HVA concentration ratio was significantly (p < 0.05) higher in 
the CSF of PD-LW patients compared to controls. Although the PD patient 
population employed in this study had been diagnosed with the disease 
several years previously and had been treated with L-DOPA for prolonged 
periods of time the results of this study suggest that low CSF levels of HVA 
and a high 5-S-CyS-DA/HVA ratio together might represent useful markers 
for early diagnosis of PD. The high 5-S-CyS-DA/HVA ratio observed in the 
CSF of PD-LW patients also provides support for the hypothesis that the 
translocation of glutathione or L-cysteine into neuromelanin-pigmented 
dopaminergic cell bodies in the substantia nigra might represent an early 
event in the pathogenesis of PD. 
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Chromogranin A in cerebrospinal fluid: a biochemical marker 
for synaptic degeneration in Alzheimer's disease? 

Blennow K , David s son P , Walli n A , Ekman R . 

Department of Psychiatry and Neurochemistry, University of Goteborg, 
Molndal Hospital, Sweden. 

Biochemical markers for AD would be of great value both to improve the 
clinical diagnostic accuracy in scientific studies and to increase the 
knowledge of the pathogenesis of the disorder. One of the main features of 
AD is a degeneration of synapses. Therefore, we examined if chromogranin 
A (CrA), the major protein of large dense-core synaptic vesicles, in 
cerebrospinal fluid (CSF) may be of value as a biochemical marker for the 
synaptic function in AD. The mean concentration of CrA in CSF was about 
7.5 times higher than its concentration in serum, and there was no 
significant correlation between CSF-CrA and the blood-brain barrier 
function (measured as the CSF/serum albumin ratio), nor between CSF-CrA 
and serum-CrA. These findings suggest that the major portion of CSF-CrA 
is locally produced within the CNS. There were no significant differences in 
CSF-CrA between the AD (n = 29), vascular dementia (n = 13), and age- 
matched control (n = 9) groups (99.9 +/- 58.9 ng/ml, 108.0 +/- 69.4 ng/ml, 
and 1 15.1 +/- 44.4 ng/ml, respectively). However, when the AD group was 
subdivided into AD type 1 (n = 12) and AD type II (n = 17), a lower 
concentration of CSF-CrA was found in AD type I (72.8 +/- 28.9 ng/ml) 
compared with controls (1 15.1 +/- 44.4 ng/ml), p < 0.02, and compared with 
AD type II (1 19.1 +/- 67.5 ng/ml), p < 0.05, while CSF-CrA did not 
significantly differ between AD type II and controls. These findings suggest 
that CSF-CrA has a potential as a biochemical marker for the synaptic 
degeneration in AD type I, and gives further support for the relevance of 
identifying the AD type I (pure AD) subgroup in scientific studies. 

Publication Types: 
• Clinical Trial 
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«nk- ngk) r€ £ere,JCfl* 

One of the rings or loops forming a chain. 

A unit in a connected series of units: links of sausage; one link in a molecular 
chain. 

A unit in a transportation or communications system. 

A connecting element; a tie or bond: grandparents, our link with the past. 

An association; a relationship: The Alumnae Association is my link to the 
school's present administration. 

A causal, parallel, or reciprocal relationship; a correlation: Researchers have 
detected a link between smoking and heart disease. 

A cufflink. 

Abbr. H A unit of length used in surveying, equal to 0.01 chain, 7.92 inches, or about 
20.12 centimeters. 

A rod or lever transmitting motion in a machine. 

Computer Science. A segment of text or a graphical item that serves as a cross- 
reference between parts of a hypertext document or between files or hypertext 
documents. Also called hotlink, hyperlink 
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■ly*r coupled with MALDI utSXZ^Si 
torazationsourceisRSI Iffi.™ ° tber »°>"»n 



oia neia of two-dimensional gel electrophoresis (2-DF) fl ThV » • . lK T' HPL Q column or a nanosprav devio 

Til IS A^ilnmor « . ... 



DNA The second was the development of m£ s«c 
trometers able to ionize and mass aral™ bfoloSal 
molecules and. more recently, the wide.spr?adta3uc 
lion of mass spectrometers capable of daYa . 
ion selection for fr»„ ,,.2- ?. iiS** 1 



the need for user intervention) ThTthl ^' u Perform this in high throughput several talfc 

■ssii saw* 

the conference corp fh^ fi^ , . "'^ 



MAI m thf° f e r ,ectros P ra y ionization (ESI) In 
rh?, i .? nalyte ° f interest is embedded in a matr x 



Article published online beforp nr.v.t q m Z 

pub.ica ti0 „( h „ p://phys ^ s,te for date of 



the conference core, the firs ^^7^3^? 
covers those presentations that were aimed a ? P 3d 

^pTocSS 1 into broader bioi °s™ 1 3nd d ™Z 

Proteomics in biology and drug discovery. The open- 
ing lecture. g, ven by Lee Hood (Univ. of WashinS 

'fcs°an e A an t eXCel L ent ° VerVieW * Genomics £ ofeon 
,ics. and Systems Biology. Hood described the genome 
project efforts that provide four types of maps f enetTc 
pr.ys.cal. gene, and sequence. For the l.uma^ genome 



i09 4 -83 41 /00 ,5.00 Co Pyright e 2 000 the Andean P hysiological Sodety 
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it is anticipated that 90-95% of all genes will be 
sequenced sometime next year. This is the first «1 

d6SCribed 35 the Ve^Sbl? S 
anH J dlfferen t ^PProaches to genomic sequencing 
and rmcroarray technologies that are able to interro 
gate the mRNA levels of thousands of genes at a me 
were described. Hood described proteLics in b oTd 
terms as the study of multiplicity of proteins The 
mformanon obtained from the various* hierarchic" 
levels of b,ological information (gene, protein path- 

for us to be able to provide a more complete biological 
picture. For both microarray and proteomics. sampfes 
representing the disease process must be obtaTne? 
Th.s means that pure cell populations must be micro-' 
scopKally captured from tissues and/or sorted prior to 
ana ys.s. Therefore, analyses at the mRNA and protein 
eve, m USt be conducted at very low levels and substan 

fipi/^ 6ineer J n8 K 0pp0rtUnities exist in the biological 
field to provide the necessary solutions. However R en- 
era ion of the data is only the first hurdle, a^the 
analysis of the data from a systems perspect ve then 



as the challenge £T^z£^ S?S5SK £££ withf" ^ « ^« 



from genome sequencing of unicellular organisms to 
the sequencing of the T-cell receptor locus to cancer 
biology, all of which benefit from such approaches 
Ihree other presentations were included in the pro- 

ZTnf^T^ 3 bn>a , der back g">und to the utiliza- 
Uon of proteom.cs in drug discovery. Doug Buckley 
(Exehxis described the generic view of the drug discov 
ery pipeline, the various "choke" points in the process^ 
and where proteomics could play a role. Of note was the 
discussion of the changing patent protection landscape 
dunng which Buckley said that full-length cDNA pat 
ents were being issued despite the exigence of EST 
patents on portions of these genes. Buckley also pre- 
dicted that functional data is expected to be requfri 
mX* s Th^n" theinfe ^esVained from bSmT 
Zu£- ° ke f° mtS he referred to were target 

validation assay development, mechanistic biotogy 

i^SS? 08 ? 6liX o iS USi "6 model organisms (c£ 
norhabdms elegans. Drosophila. mouse. Ind zebrafish) 
to screen for genes that disrupt/modulate pathways 
common between man and these organisms. Roles for 

''SS^^S^ f ° ,,OW Up °" ta ^ ets «™« ana - 
s.s of protein differences, proteins associated with gene 

products of interest), assay development [e g . vafida 

t.on of hits in high-throughput screening (HTS)J and 



The ^ n f r gy between mRNA expression profiling 
for low-abundance gene products) and prote^ expres 

XrS g ir ? r ^translation.! "»dific.So^Si 
subcel ular locahzation) was presented. An exception to 
th.s .s the search for surrogate markers, where secreted 

K ,n rTll n ° r o ma1 ^ the Ch0ice and •« which there s 
no identifiable mRNA source to mirror serum or urine ' 

ESSS^Tfte- ^ ° f tbeir Molecular Effect 
Database of 2-DE patterns, obtained from livers of 
drug-treated rats, is to establish links between exTres 
sjon patterns and toxic endpoints to reveJ^Z for 
efficacy and prediction of side effects which cTn be used 

rh J?h In disease models - the hypothecs Is 

that the altered expression pattern could ^rev^rsed 
by treatment with a drug. oversea 
The closing presentation of the meeting, given by Jeff 
Seilhamer (Incyte). presented analyses of he precursor 

telZ^J^tfg^ h3Ve CStimated 
129 7BQ ih^A S o i ,e human genome to be 
1^9.769 (based on CpG island estimates 142 634) 

o^K ? ZP UenCiU f the hUman S eno ™ " > rate 



(160 computers) with 75 terabytes of storage capacity 
Single-nucleotide polymorphisms (SNPs) J e bSSS 

exteSi Zonf ^ EST C0U ^ and ^ 
expression profiling is being achieved using their GEM 

n^oarray platform. These data are bein| integral 

with 2-DE proteomics data being generated bv their 

partner Oxford GlycoSciences. T^i? JegnLn oTZ 

baSs^Teir / en T iCS Pr ° te0miCS for - tt 
rf^L ! drUg dlscover y approach for profiling 
differences between normal and diseased tissuf 8 
Computational aspects of proteomics. Determinine 
the masses of peptides (MS spectra) derived from 
enzymatic : digestion of gel-separated proteins is often 
the first step in a mass spectrometric-based protein 
ident mcation strategy. Peptide-mass mappings the 

Z a rhf mm °?^ e , mp, ° yed mass ^tromefric ap 
proach for protein identification from organisms whose 
genome is completely sequenced (or at least fo whS 
the more abundantly expressed genes have been se 
quenced). The basis of the method is the maSg 0 f 
^"mentally determined peptide masses with ^p 
datab^t T Cal ^ ated h i ea <* entry in a sequent 
.enS^ /h S,ne thC s P ecificit y of the enzyme used to 
mental I ^ ^"^"tal data). How well the experi- 
mentally determined masses match with the calculated 
^^J h l^tf^. a PP-ch,Ron Beavis 



Knockout pheno^r^S Buc^ pre* Cntr ft *«£ * the approach Ron Beavis 

sented the bottom line that all new technologies Itl described how to obtain high-quality 

demonstrate their worth by concm^ ^ chanSs in the tflv^ V?" if ,eSS " are bette r than more low 7 

drug development pipehne i.e.. Z^XSL? k C F™****- ™ e use of ^"fic matrices as well as the 

ter decisions). He predicted that^oteomks could' pro data ^"r ^ W ^ h rCSpeCt t0 ° btainin g a PPropriate 

vide these benefits at the multiple resTrTction pointe Later Z J^ 1 ^^ 355 m ^PPi"g was addressed, 

referred to above. V CUOn '""T ^ ater ,n the day David Fenyo (Proteometrics) described 

T,„a Gat „„ .B^^u^e sj. B J^Z ^1^^' if T£ZZ 

http://physiolgenomics.physiology.org 



/) assignment of monoisotopic masses to the raw data 

, J^rT' ' eVel ° f P "" eln ""Mification is the 
intact mass of the peptide, and often the s^Ety % 

wi h ZTc u aS,i 8 d e y erate K the peptide) afe 

wun cnose calculated for 1 sobaric peptides (i e same 
mass as experimentally determined) from entries^ 
sequence databases. Arthur Moseley (GlZ WeSme) 
SS ed h ° W nan ° SCa,e ^"ary LC-MS^S wK 
MS) h?d r b^ e n Par ? d CHr r at °g ra Ph«cally before 
^ni 1 " automat ed for identification of gel- 
sepa rated proteins. The throughput of this 75 umID 

on ReTfor BSA M ^ *** * t0 30 ^(loaded 
Hpfc Z SC,ey continu es to develop ultra- 

HPLC (in some cases combined with variable flZ, 

(1 DE) was presented. Only one or a limited numbefof 
pr.te.ns are present in each of the 2-DE spSs wherei 

identified fro m Tft E tnS'Sr 2 "SS 

MS/MS spectra derived from tryptic digestions mn 
ductal in the presenceof equal qu^titiSff H^^d ■ 
H£0. when combined with subtractive analysis* the 
Zl ^ S K°^ SpeCtra - a,lows de "°vo sequencing as 

a 0 TOF If ttHiaS Wi,m (EMBL) M By 
COOH ?fr^ ,f PeCtr ° meter W tides containing both 

theTofor? 3 y ,nC ° rp0rated stabIe isoto P<* and just 
the isoform containing the "»0 could be selected for 
fragmentation from the mixture. SubtracLn of the '5 

; P sSesTons 0 ' 6 ° : " 0 SP * Ct ™ «^ ^"O 

ThTm n , ften ' 3 com P l <** ^n series is obtained 
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rntZtZ7rl%T" ^P^P^ins by 
7 np JZJ ometr y- ^'lowing quantitative analysis of 

orcein atte : n V he ™t step is the identification of all 

d P re°w in Go S o P .°ey tlttV^TJ 
proaches VhPw L T System ^ described the ap- 
Esinf 2 DE Th a [ e ei T P l 0y J^ f0r ° uan titative analyses 
r*t? n l f 15 ,nc,ut, ed the following, sample oreoa 

SSS^r™ deter8Cnt extracti0 " -th amiS-' 
the robotic system Th Jrh k d ""ens,on. through to 
ve^ph^ 

s-nvIes^J^JM?^- r ^f r ? ucib,e Wing of 
automation. Han .Warner Lht% de ff Slrab,e T f ^t«re of 
descrih*>H thD i!- , vve l rner Lahm (Hoffmann-La Roche) 

SSCfed^^ 

s^ r d°f, 2DE ""V""" Z re'iaTve 

Dav,d Arnott (Genentech) described automation of 
2*? analysis of diffSally 

regujated proteins from 2-DE Arnott rWriiwi Vu 
gapping cartridge approach tot^^SSfS^ 

StrsoTam P ? PtidCS f T the Di ^ tPro ^ (cur- 
rentiy jn sample spots, but uoeradeablp fn k 

SS^i P™^'"e as possible with auto 

Accur^maS ^ MB W«r, 

an unlabeled sample provides the possibility^ mea 

hit C C d XP i eSSi ? n rati0S - To i^entifySp^oS 
ICRM? P tl y d ;J erent ratios - dissociation in the FT- 
1LR-MS to yield mass tags is possible Having intact 

S'at r. ati °H fi 5 Wel ' 35 id -tification JZs P 3 s ! 
S i m ° d,fications t0 be ^n to be investigated. 

said ^o be <n ys^ ° btai " ab,e ^ this FT-ICR-MS was 
sa.d to be <0.75 Ppm which allows the generation of 
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to be repeated. Another possibility is the identifier 
of cysteine-containing peptides at a ml.. tIOn 

deconvoluted for each selrtPH ? s P e ««-um could be 

t^u^'^ 

accuracy dynamic range, and mass range The sensiMv 

y » ^E^? 1 by chemicai 

^^^J^^^}°^>n and data 
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amount of work at both the prS, cLm Jr! 

graphic steps followed by SDS PAGF frn k chr ° mat °- 
visible band was exr.3 ^ T wh,ch eve ^ 

M o -tk excised and analyzed by MALDT IT 



^ thaff hi° f de r ,0Pment ' thC data ^nd^on" 
stSdotcJvt mStrUment " mC€tin ^ ™ st f 

^" --rnercialized. utilizes ESltrtmStlon 



interest were oen ^ Z7 ? w ™ tf1e P r °teins of 

metry (nudear/eytoplasmic/asvnimetriri u i. j y . 
mined. Subcellular &«Uon«toTaS^ .pH 



ana^zer. Standing presented date shnving setXiW ?Xf ( " neXt Section > were panted by Scott 

most often achieved using ESI-MS Barrl K** m S ° me proteins know n to be present in th^™* 

pept.des/ P rote,ns could be separated and ana vzed in S' the genes were confirmed tobepresen? 

using vacuum deposition onto Mylar audio taoe Z, h G ? by ^"^histochemistry of ceHs Jrans 
subsequent coup.ed MA^L^iP ^"^^t^^ <?4» ~lon 



subsequent 00^1^^^^^ fo < 
proach had so far been multiplexed She effluent of 
2 capillaries being deposited under vacuum ™ t0 the 
Zr^^l^ ** ^throughput 

Lup^ns^ 

ZD separation of proteins utilizing a novel MS :X 
an, ouiit an ^^S^ 
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constructswi^counte^ 
other study presented identified 108 pXTpresent 
£22 S"" ° btained from iso P latedmK S l 
peTmeab^tv t a a ^« ,d e Mmicking in vitro the 
permeability transition pore complex (PTPC) whirh 
occurs during apoptosis) (13) P 1 Q Ch 

strttepfw ° f immun °P reci Pitates using a new affinity 
The nf w T r Sented by Gitte NeuDauer (EMBL) 
purificalS IS / eferr ed to as tandem affinity 

EMBL Tl 5) Th W3S deveI °P ed b * a? 

(15) - The sy*™ utilizes a double tag for higher 
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specific.ty and much reduced background. The human 
spl.ceosome .rnmunoprecipitated under normal condi- 

nRNpf 6 5 Same a PP f0ach with y^st tn- 

snKiNr; and using the TAP method were comnarpd 
demonstrating the utility of this approach 

The common theme of all of these applications is that 
MS was utilized early on to provide rapid and accurate 
protem .dent.fications. The genes identified could then 

fiction " yZCd t0 att6mpt t0 dGtermine *S 
The use of MS to identify proteins from 2-DE gels was 
alsodescnbed by Al Burlingame (Univ. of CaffSa 
San Francisco) and Reid Townsend (Oxford ClycoSci- 
ences). Burhngame described their work to idenHfy 
protein targets of acetaminophen during acute toxicity 
and the intricacies of such analyses (14). Townsend 
descnbed an Oxford GlycoSciences and Pfizer collabora 
tion to separate by 2-DE and identify proteins from 
cerebrospinal fluid (CSF) in a study air^d at identT 
ing markers for Alzheimer's disease. CSF is a compart- 
ment isolated by the blood-brain barrier but it is not 

E 3 ° f bl °° d U iS P r0duced *>y *e choroid 

plexus and has a total central nervous system volume 
of about 90- 1 50 ml that is turned over a few time™ 
day. Comparative analysis of matched plasma CSF 
samp es (in addition the normal/diseased samples) 
revealed that key plasma proteins (e.g.. albumin, trW 
fernn. IgC) showed markedly different relative ratios 
between plasma and CSF. For effective 2-DE analysis of 
these samples, a selective removal of albumin I*G 
transferrin, and haptoglobin had to be developed This' 
was accomplished by affinity depletion. Interestingly 
many features in a 2-DE separation are albumin frf £ 
ments (m fact. 4% of total features). Their study 
included 512 samples from 228 patients and resulted in 
1.131 features (spots) being annotated. Potential mark- 
ers of Alzheimer s disease were said to be identified 

Separate from the MS identification issues covered in 
most of the meeting, Kerstin Strupat (Univ. of Muen- 
ster) presented her work on MS analysis of noncovalent 
complexes. Here the challenge is to transfer noncova- 
ent interactions that occur in the condensed phase to 
the gas phase. ESI-MS has been shown by a number of 
groups to work, but MALDI-MS analysis has proved 
more difficult. Examples of MALDI-MS analysis of 
noncovalent proteinrprotein (streptavidin tetramer and 
the macrophage migration inhibitory factor related 
proteins MRP-8 and MRP-14) and protein.ligand (al- 
dose reductase.NADP) interactions were uresentpd 

MaThi'mI* a ? lySiS ° f the first Iaser P ulse during a 
MALDI-MS analysis often allows investigation of non- 
covalent interactions that are not observed during 
subsequent pulses (16). 6 
^lysis of complex protein mixtures without eel 
electrophoresis. The first stage of many proteome 
projects ,s the identification of the components compris- 
ing the system under study. This is of course the first 
step in understanding any biological system. As de- 
scribed above, an inrrp^dnn fk..* ■ 
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However, a trend in the field is emerging toward th» 
e hm.nat.on of the high-resolution pnftein epl^n 
step prior to protein identification by MS In th " 
approach, the entire enriched protein fraction s en ' 
matically digested (usually with trypsin,, and the resuk- 
«ng complex peptide mixture is subjected to da, a 
dependent LC-MS/MS. In this approach the p Jrtes- 
are separated by both hydrophobic^ (RP-HPLC) and 
charge (oVz in the mass spectrometer) prior to ion" 
selection by the MS control software (hence da!a 
It;''- ^ thiS meeting ' P-sentations"ro m fiv 3 
frLnTL ° nStrated the UtiUt y of the approach to 
idenufy components of complex mixtures 

Analysis of immunoprecipitated proteins or enriched 
protein fractions (e.g.. Golgi complex) by either ee l 

S SZ°ofTh S e f0, ;° Wed ^ in " gel ^estioi and MS 8 o 
digestion of the entire protein fraction and analysis bv 
data^ependent LC-MS/MS using a Qq-TOF was de 
scnbed by Jyoyti Choudhary (Glaxo WeZme). B at ch ed 

ICSES' were sea - ched using the Mascot 

gram (http7Zwww.matrixscience.com). Data pre- 
sented showed that if the immunoprecipitate was dfan 
tf>en direct digestion of the mixture VovedXhtly 
more successful than analysis of gel -separated pro 
terns. When an enriched Golgi complex from at ifver 

h^ T ar T d by , either 2 ' DE < 135 s P° ts ) or 1-DE (77 
bands) and in-gel digested followed by LC-MS/MS 
significantly more proteins were identified from the 
1 -DE separation. 

David Arnott (Genentech) described the proteomics 
component of Genentechs Secreted Protein VcoveS 
Initiative, which also includes genomic, signal trap* 
expression and functional analysis. Arnott Evaluated 
three methods to identify proteins secreted from h u 
7 f lhca I microvascular endothelial cells 

D^h/ 1 "!?: 60 m ' ° f serum fr ee media; 2-DE and 
1-DE (with/without staining) followed by in-gel diges- 
£on and direct digestion of the entire prJtein^ixture 

S 18 •^ e ^ an ^ yZed USin S the microcapillary system 
descnbed above. Interestingly, direct digition^ollowed 

tHnf h . eP T, nd K nt LC MS/MS identified the most pro- 

Sr'hi H 3 i, three meth0dS Were complementary in 
their hands (21 proteins identified by all three methods 
but no completely novel gene products) 

Analysis of serum fractionated using the Cohn pH/ 
ethanol prestation protocol followed by digestion of 
the entire fraction prior to data-dependent LC-MS/MS 
was descnbed by Karl Clauser (Millennium Pharmaceu 
beak) , n the context of the studies of differences 
between wild type and ApoE -/- mice. Clauser also 
presented the bioinformatics flow for data handling 
which utilizes a variant of the publicly available MS- 
Tag (httpy/prospector.ucsf.edu/) for protein identifi- 
cation and a de novo sequence interpretation program 
referred to as SHERENGA (2). Their stated aim fs for 
searching to keep up with the LC-MS/MS. They have 
also been experimenting with the IEX ion-exchange 
protocol developed by Andy Link (7) as a means of 



scribed above, an incasing ^tmiSS^^ * ^ Unk W as a m -ns o 

of laboratories have access to robot sysTeml ^ reouTsiS th k 8 ^P' 6 *^ of the sa ™P'e and reducing 
- *e ana,ysis of large numbers of £SS STlff^^ £ 

http://physiolgenomics.physiology.org 
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fraction. 87 plasma proteins were identify in * V 7 

digests The starts com P lex P r otein mixture 

thf t n „ f d a ' m ' S t0 reduce complexity such 

Ki^rd [he 3 *" 1 - V r i0US affinit ^ -efhods «n 
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scribS £ » (Mll,e ™i"m Pharmaceuticals) de- 
ample,. Di(T e „„„! ! ..l S _ t0 "*r<™es between 



samples were analyzed wfth ^li«t7 LcTSS?c 
usin, ; narrow masi ranges toT^^g? ™ 



wildtype and AmE / T™" 1 " vels ">««™en 

-.a ^'rcC^s t t wfr ined 

rem from peptides identified bet^inLC lS|c" 
the samples 3 tetWMn """points 0 f 



ESTs). SmalJer scale ^ ys « « XSSXL 8 ^ 
one case [soluble intermembrane P ™ 25 & 
u t.lizing cysteinyl peptide capture to ident fy more 
fhTs S ,h a " W L th "° L racti <™tion. Data handling £ 
this high-throughput effort was also briefly described A 
number of the fractions being analyzed Lv^ somt of 
the same components; therefore, to enhanS tne Id^nti 
fication process, spectral matching of the database f > S 

tra and therefore reduces the redundancy associated 



r , ' & ««^auy luenunea spectra tri „„ f . „ AI , °~ l¥VU ^mpies can then be mixed 

Quantitative analysis of two sampled without electro J \ M subse 9 uent manipulations are performed 

tresis MALDI-MS, using the surface Z£S£dE£ c^n/T^' , CU,minatj "g " tryptic digest^ oH^e 

sorption onizatinn Kci nn <='»«ancea laser complex sample and fann.ro ~r °.. . 01 ine 



phoresis MAI nr ?v7c ^^mpies without electro- 
Phoresis MALDI-MS, using the surface enhanced laser 
desorption ionization (SELDI) surface, to searcher 
disease markers in biological fluids was prSted by 
Scot Weinbeger (Ciphergen Biosystems) In th is an 
proach. defined chemica^iochemical surface are uti 
hzed to allow fractionation of proteins fromtiolog.cai 
fluids in a reproducible -n.:. " ,OJO gicai 



reagent (biotin). a linker r*g>Jfa^££ftS 
acidlX 6 ^ (a thi0, "^'fic reagem. ioScetic 
JSh . u Cr regi0 " encodes the mass difference 
with the hght version having 8 hydrogens and 7^* 

tle« h ?\ r u ag T S - the tW ° Sam P ,es ca " ^en mixed 
a^t" ~ 



complex sample and cap^re 'of ff^B*^ 

l^edX^Mstr Pept ! deS arE -«-ed y rfat 5 
ides Calr^ ; revea,in g P ai "*» signals of pep- 
tide^ Calculation of areas under the peak for each 

SSS JthT ^ LC MS d3ta P rovid ' s a » - "a e 



fluids in a reproducib^mannr^ S£S3S ^he" pr teiTfrot 

allows comparisons between different SZ£ fo £ £ ach . start ' n g sample. The MS/MS spectra allowTdentT 
ma de . Weinberger described the search S ^ *? The a PP™ ch was eTegt t l" 

benign prostatic hyperplasia that, like prostate cancer ^ ? ,th yeaSt g rown on «ther galactose 

^P I pdevatedp^ 0 5tatespecl^ican^in^^ , ^ ( ! ,U * t n ? dia 1 . or etha "ol-containing media P?o- 
The fraction exhibiting a difference between t>S f^*^ to be differentially regulated were ob 

samples was able to be enzymaticaljy digest an?a Z^'l ^ ^ hli ^B the advantages of analysis at 

number of peptides were generated. Ti,ese were ab?e to ntET**"! '^L^ ° PP ° Sed to the leveHe g 

be fragmented using the MALDI Qq-TOF oTstandinl ™«° r * y) : ^ deh y d rogenase-l (ADHl) Sund 

etrfnlfT/ 1 a ? earS 35 th °^ h ^ere isadfffef: whfc h ^37^ ( " t0 A "hT to 



range not well characterized by 2-DE) ( 
.^JaT^^^f^l!^^. ^ to as a 



mixtures, 

at^miS- ° f inte T estin 8 Powers were also presented 
rhV^ . 8 ' 3nd S ° me ° f the P^senters were given 
withT/ Umty t0 3dV f rtiSe " their P° sters - Thesedealt 
sessions °f subjects presented in the oral 



Virtual 2-Dge]" w £ ^ nre^^H T dV . a , t0 as a wit b the 
of Michigan) 8 ^ This aDDrn.rh * < M AndrCWS (Univ/ ^ons 

™. and th ls ge , is then subjected to MALDI-MS. By 8 S£ S^S^S ^Sr£ , £ 
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presented at this meet ngTndicarL t advancem ^nts 
the future for proteom « Thic " °P tlm,st,c vi ™ of 
provided the M^^£& S ^«™'« 
mass spectrometry and proteoses State -° f the art 

correspondence: S. D. 

M-2-E. Thousand O-S tT^ztmT ^ ^ ^ M$ 

com). u (E-mail: spatters@amgen. 
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